DAMGO recognizes four residues in the third extracellular loop to discriminate between mu- and kappa-opioid receptors.
Previously, we reported that replacement of the region from the fifth transmembrane domain to the C-terminus of kappa-opioid receptor with the corresponding region of mu-opioid receptor gives high affinity for [D-Ala2, N-MePhe4, Gly-ol5]enkephalin (DAMGO), a mu-opioid receptor-selective ligand, to the resultant chimeric receptor, suggesting that the difference in the amino acid sequence within this region is critical for the discrimination between mu- and kappa-opioid receptors by DAMGO. In the present study, we constructed further six mu/kappa-chimeric receptors and revealed that at least two separate regions around the third extracellular loop are critical for the discrimination between mu- and kappa-opioid receptors by DAMGO. Furthermore, we constructed several mutant receptors by a site-directed mutagenesis technique and found that the difference between Glu297 of kappa-opioid receptor and Lys303 of mu-opioid receptor in one region, and the difference between Ser310, Tyr312 and Tyr313 of kappa-opioid receptor and Val316, Trp318 and His319 of mu-opioid receptor in the other region, are critical for the discrimination between these receptors by DAMGO. The mutant receptor, kappa (E297K + Y313H + Y312W + S310V), in which the Glu297, Ser310, Tyr312 and Tyr313 of kappa-opioid receptor were changed to Lys, Val, Trp and His, respectively, bound to DAMGO with high affinity (Kd = 8.7 +/- 1.2 nM) and efficiently mediated the inhibitory effect of DAMGO on intracellular cAMP accumulation. The present results showed that these four amino acid residues act as determinants for the discrimination between mu- and kappa-opioid receptors by DAMGO.